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Production and hosting by Elsevier B.V. All rights reserved.Figure 1 Decapitation of the stapes by crurotomy scissor.1. Introduction
Otosclerosis is a primary disease of the otic capsule and ossi-
cles.1 It is characterized by a progressive hearing loss that
may be conductive, sensorineural or mixed. The etiology of
sclerosis remains unknown but in most of the cases otosclerosis
has a hereditary basis.2 Recent research has implicated the mea-
sles virus as an etiological factor.3 Patients with otosclerosis
usually present with slowly progressive hearing loss which often
bilateral and asymmetric. It usually presents between the ages
of 15–45 years.4 It occurs approximately twice as often in wo-
men than man.5 Most of the patient has a family history of
hearing loss.6 Physical examination of the ear is usually normal
in patients with otosclerosis. Occasionally Schwartz’s sign may
be seen over the promontory as reddish bluish color.7,8 Charac-
teristic abnormalities appear on the audiological assessment
which includes; tympanometry, acoustic reﬂexes and the pure
tone audiometry.9 Stapedectomy is done for stapedial otoscle-
rosis with the objective of reconstructing a conductive bridge
between the incus and labyrinth to accomplish efﬁcient and
physiologic sound transmission as possible for long term hear-
ing without complications. The techniques for stapes surgery
vary from total stapedectomy to partial stapedectomy or
stapedotomy.10 The original stapedectomy as described by
Shea in 1958 was a total stapedectomy using picks and hooks
to remove the entire footplate and replace it with a vein graft
and polyethylene strut.10 This technique evolved to a wire or
piston prosthesis. House used a total stapedectomy with wire
over an absorbable gelatin sponge.11 Total stapedectomy with
a tissue seal over the oval window was the technique performed
by Glasscock. With this technique, the footplate is opened with
either picks or a microdrill.12 Various functions are attributed
to the stapedial reﬂex, as a low-frequency ﬁlter, improving
hearing in noise and serving in the protection against acoustic
trauma. Patients with tendon preservation showed a tendency
to better results in the sound–noise ratio. These favorable re-
sults remained constant in long-term controls.13,14
The aim of this study was to evaluate stapedial decapitation
technique with preservation of the stapes suprastructure for
the treatment of stapedial otosclerosis.
2. Patients and methods
Seventy-four cases with stapedial otosclerosis were collected
and operated at Mansoura University Hospital from April
2003 to April 2006. Patients were divided into two groups.
First group included 42 patients for whom decapitation tech-
nique was done and the second group included 32 patients
for whom small fenestra technique was done. The diagnosis
was made by a typical history, otolaryngology examination
and audiological examination including pure tone audiometryand tympanometry. All participants in this study had type ‘‘A’’
or ‘‘As’’ tympanometry with absent acoustic reﬂexes. An audi-
ometer (Model Madsen OB 822) was used, to test air and bone
conduction thresholds. Pure tone audiometry was performed
over frequency ranges of 250–4000 Hz for bone conduction.
Testing was performed in a sound treated booth. The last per-
formed preoperative pure-tone audiogram (PTA) was deﬁned
as the preoperative audiogram. Postoperative audiological
assessment was done once every year for ﬁve years provided
that the ﬁrst one was done three months postoperatively. Dur-
ing bone conduction measurement masking noise was pre-
sented to the contralateral ear. Air–bone gaps were
calculated from air and bone conduction thresholds.
2.1. Surgical technique
Local inﬁltration anesthesia was used in all cases. In the ﬁrst
group, decapitation of the stapes was done as follow: elevation
of the tympanomeatal ﬂap and then removal of the posterior
meatal hump. Testing of the stapes mobility, then a footplate
hole with diameter of 0.8 mm were done, followed by the inser-
tion of the Teﬂon piston 0.6 mm. The incudostapedial joint
was separated then the head of the stapes was removed just
above the stapedial tendon using a crurotomy scissor (Figs. 1
and 2). Finally the ﬂap was repositioned and gel foam soaked
with an antibiotic ointment was inserted in the external canal
for seven days. In the second group small fenestra stapedoto-
my was done following the same steps but after Teﬂon piston
insertion stapes suprastructure were removed after cutting the
stapedial tendon and posterior crurotomy.
3. Results
The ﬁrst group included 42 patients with mean age
33.6 ± 10.3 years (range from 17 to 55 years) and the second
group included 32 patients with mean age 33 ± 11.2 years
(range from 18 to 50 years) (Table 1). Through the ﬁve years
Figure 2 The arrow shows the gap after stapes decapitation.
Table 1 The number, sex and age of patients.
1st group 2nd group
Number 42 32
Males 17 10
Females 25 22
Age 17–55 years (33.6 ± 10.3) 18–50 years (33 ± 11.2 years)
Table 2 Preoperative and postoperative mean of hearing
threshold level in dB at frequencies 500–4000 Hz in the ﬁrst and
second groups.
0.5 kHz 1 kHz 2 kHz 4 kHz P value
Preoperative
1st group 52.95 52.04 43.86 42.72 >0.05
2nd group 54.76 53.33 48.80 45.95
Postoperative
1st group 1y 22.04 20.68 19.31 22.04 >0.05
2y 22.04 20.68 19.32 22.04
3y 22.02 20.62 19.34 22.39
4y 22.98 20.62 19.32 22.39
5y 22.98 20.60 19.34 22.39
2nd group 1y 28.09 20.68 19.30 22.04
2y 28.98 20.68 19.28 22.04
3y 28.80 20.50 19.30 22.02
4y 28.75 20.50 19.26 22.04
5y 28.75 20.50 16.26 22.04
y: year. P> 0.05, t test when compared decapitation group (n= 42
ears) versus small fenestra group (32 ears). Data are expressed as
mean.
Table 3 Preoperative and postoperative mean of air bone gap
mean in dB at frequencies 500–4000 Hz in the ﬁrst and second
groups.
0.5 kHz 1 kHz 2 kHz 4 kHz P value
Preoperative
1st group 37.85 35.71 25.95 29.04 >0.05
2nd group 41.17 38.23 27.94 32.35
Postoperative
1st group 1y 6.52 5.80 5.14 6.57 >0.05
2y 6.52 5.80 5.15 6.57
3y 6.50 5.78 5.16 6.55
4y 6.45 5.78 5.15 6.55
5y 6.45 5.76 5.14 6.55
2nd group 1y 7.94 6.76 5.88 7.35
2y 7.90 6.76 5.87 7.35
3y 7.88 6.73 5.88 7.34
4y 7.85 6.70 5.79 7.35
5y 7.85 6.70 5.79 7.33
P> 0.05, t test when compared decapitation (n= 42 ears) versus
small fenestra technique (n= 32 ears). Data was expressed as
mean.
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4000 Hz) was better in the decapitation group (ﬁrst group) in
all frequencies but the differences were not statistically signif-
icant from that of the fenestration group (second group)
(Table 2). The mean air bone gap (500–4000 Hz) was smaller
in the decapitation group than stapedotomy group and the dif-
ferences were not statistically signiﬁcant (Table 3). Air bone
gaps were improved in both groups. In both groups there were
no immediate or late postoperative sensorineural hearing
losses. In the ﬁrst group, there was not any case suffered from
vertigo either immediate or late whereas there were 8 cases
with transient (less than 48 hours) immediate vertigo with no
late one. In ﬁve cases of the second group there was intraoper-
ative dislodgment of the Teﬂon prostheses, on the other hand
there was no dislodgment in any case of decapitation group.
4. Discussion
Many of the techniques developed by the pioneers of stapes
surgery still persist today. It is important for an otologist to re-
ﬁne a speciﬁc technique in an effort to maximize postoperative
hearing results and minimize complications.15 However the ba-
sic principle of re-establishing a mobile connection between the
tympanic membrane and vestibule has remained the goal of
surgery for patients with otosclerosis. In stapes surgery, there
are controversy of which surgical techniques is more effective
and safer in the treatment of hearing loss due to otosclerosis.
The technique that has fewer complications, more effective in
improving the hearing sensitivity and more conservative is
the better technique. Stapedotomy has also become a widely
accepted method for fenestration the footplate. The advanta-
ges of stapedotomy include less risk of trauma to the vestibule,
less incidence of migration of the prosthesis, less ﬁxation byscar tissue and better hearing at high frequencies in the short
as well as the long term than these seen in total or subtotal sta-
pedectomy techniques.16,17 So the small fenestra stapedotomy
began to replace classic stapedectomy operations in many cen-
ters. Many studies compared between different techniques in
stapes surgery. The reports found no signiﬁcant difference be-
tween these techniques in the closure of the air–bone gaps.18–20
Surgical trauma is the most prevalent cause of permanent
hearing loss and this may be due to drilling or instrument
manipulations.15 By the decapitation technique in our study
there was no need to do excessive manipulations or instrumen-
tations in the stapes suprastructure minimizing the trauma
exerted to the footplate. We found that the decapitation
technique to be easier and time saving because less number
of steps was used. In this technique the preservation of the
24 A. El Sharkawy et al.suprastructure increase the support of the footplate and this
will minimize the incidence of ﬂoating footplate and
postoperative vertigo. It also preserves the Stapedial tendon
with preserved suprastructure will act as a protective mecha-
nism against massive inward movement of the prosthesis inside
the vestibule which may occur if the patient is exposed to a
postoperative trauma. On the other hand the limitation of
decapitation technique was the narrow oval window niche.
In conclusion, stapes decapitation is an alternative tech-
nique for stapedial otosclerosis in order to reﬁne the surgery
of stapedectomy with the advantage of preservation of stapes-
suprastructure together with stapedial tendon. This reﬁning in
surgery is for obtaining better hearing outcome with fewer
complications as well as adds simplicity in the original tech-
nique and gives another choice for the surgeon increasing the
plethora of stapes surgery.
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